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@ Photoelectric smoke detector equipped with smoke detecting function test means. 

@ This invention relates to a photoelectric smoke detector 
which is capable of readily and prcdsely checking. by Itself 
whether light intensity reaching the smoke detector is within 
the normal level at which no false alarm, alarm failure nor 

delayed alarm is caused on the basis of the signal sent from a 

control panel through the lines connecting between *e 

smoke detector and the control panel, and of reporting the 

result to the control panel through the same lines. ^ 
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Photoelectric smoke detector equipped with smoke detecting function 
test means. 



It has been known that the operating test of the smoke detector which 
detects presence of smoke by scattering of light caused by entry 
of smoke into the light from the light emitting element and falling 
onto the light receiving element is carried out by increasing, from 
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the control panel, the output of the light emitting element to 
Increase the output of the light receiving element with the -noise 
light scattered in all directions on the wall surfaces in the labyrinth. 
Nevertheless, none of the photoelectric smoke detectors of this 
kind has ever had such a provision for checking, by remote operation 
from the control panel, the important function the detector, i.e. 
whether the output of the light receiving element of the detector 
is within the normal level range which causes no false alarm, alarm 
failure nor delayed alarm. 

The purpose of this invention is to obtain a photoelectric smoke 
detector equipped with a smoke detecting function test means which, 
iipon receipt of a signal sent from a control panel through lines 
connecting the smoke detector with the control panel, is capable 
of automatically, readily and precisely checking whether the output 
of the light receiving element in the smoke detector is within the 
normal level range, and of reporting to the control panel on the 
result of the check through the same lines. This invention is described 
below with reference to embodiments shown with figures. 

Figure 1 is a circuit diagram of an embodiment according to the present 
Invention relating to the light scattering type smoke detector which 
detects presence of smoke by scattered light. Figure 2 is a circuit 
diagram of a control panel used for this esnV*odim€int. 

Shown in Figure 1 are as follows: Two lines li, la which connect 
the light scattering type smoke detector shown in the Figure with 
the control panel shown in Figure 2. Conductors a, b connected with 
the lines li, la through a voltage stabilizing circuit CV. A pulse 
oscillator POi for synchronized signal connected between the conductors 
a, b. A light emitting part 1^ which comprises a light emitting 
element LE such as light emitting diode, and a drive circuit PD 
connected between the conductors a, b. A light receiving part 2^ 
comprising a light receiving element SB such as solar cell which 
receives light emitted by the light emitting element LE and scattered 
by smoke, and an amplifier AM to amplify the output of the light 
receiving element SB. A comparison part 3 which comprises a comparator 
CM with its - terminal on the input side connected with the voltage 
as operating level at the junction of resistors ri, r, of those 
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resistors Ti, r^. Xs, connected in series ietween the conductors 
a, b, and ±t:s -terminal on The ±npirt side rannected wdLfh ±bB -oiUrput 
of the amplifier AM of the light emitting part 2, The resistors ri. 
Tat r*. are provided to determine a fire level, an upper level 
of the normal level range as a threshold level at which a false alarm 
is likely to be produced, and a lower level of the normal level range 
as a threshold level at which alarm failure or delayed alarm is likely 
to occur. A fire discriminating part 4^ which .comprises an AND gate 
Ai and a latch Lti formed by NOR gates NRi, NRa. The AND gate Ai 
receives outputs of the pulse oscillator POx for synchronized signal, 
the comparator CM in the comparison -part 3^ and a NOT gate Na to the 
input terminal of which Q output of a monostable multivibrator MMa 
in a timer circuit 9^ described hereafter is applied. The latch Lti 
is set by output of the AND gate Ai and cleared by output of the NOT 
gate Na in a reset signal generating circuit _8 which is described 
hereafter. A signal generating circuit^ which comprises a pulse 
oscillator POa and NAND gates NAi, NAa- The pulse oscillator POa 
is connected between the conductors a, b and generates pulse outputs 
with low frequency fx and high frequency fa- The NAND gate NAx 
receives the pulse output with frequency fx and the output of the 
flip-flop circuit FFa in a smoke detecting fiuiction discriminating 
circuit 11_ described hereafter. The NAND gate NAa receives the 
pulse output Xv'ith frequency fa and the output of Uie gHt** KA^. 
A signal transmission circuit J6 which comprises NOR gates NRo, NR9 
•and a series circuit connected between the lines T-i, la, and sends 
out the pulse signal with frequency fx, or fa to the lines Ix, la 
. by controlling the conduction of a transistor Ta x^th output of the 
gate NR». The NOR gate NRq receives outputs developed when the fire 
discriminating part 4^ has detected a fire and of a latch Lta formed 
by NOR gates NRe, NR7 in the smoke detecting function discriminating 
circuit 11- The NOR gate NR» receives outputs of the NOR gate NRe 
and the NAND gate NAa in the signal generating circuit 5- The series 
circuit is formed by a diode Di, resistor rs and a transistor Ta 
with a resistor r© connected between the base and emitter. An additional 
circuit shown with dotted lines in the signal generating circuit 6 
is provided for identlfyins an alarming detector at the control panel 
in case plural detectors are connected in parallel between the same 
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lines la, la« An oscillator PO3 generating pulses which vary with 
each detector and have far higher frequencies than fji, is connected 
between the conductors a, b. A transistor Ts is connected between 
the diode Di and the resistor rs. Resistors rie and rx9 are connected 
between the conductor a and the base of the transistor T^, and between 
the base of the transistor T3 and the collector of the transistor 
Ts respectively. A capacitor Ce is connected between the oscillator 
POg and the base of the transistor Ts. With, the pulse signal from 
the oscillator POs, each pulse of the pulse signals with frequencies 
fx, fa sent from each detector to the lines li, la is modulated. 
A signal receiving circuit which receives a single pulse signal 
with narrow width for test start and a single pulse signal with wide 
width for resetting which are sent out from the control panel shown 
in Figure 2. The signal receiving circuit 1_ is foinned by resistors 
r7, ra and a capacitor Ca which are connected in series between the 
conductors a, b; an output line d which is led from the Junction 
between the resistor r© and the capacitor C2 to a reset signal generating 
circuit 8^ and a timer circuit _9 described hereafter; and a transistor 
T«, conduction of which is controlled by voltage at the junction of the 
resistors r», rio connected in series between the lines li, I2 and 
which shorts the series circuit of the resistor rs and the capacitor 
Ca when became conductive. The reset signal generating circuit 8^ 
conTirms receipt of the reset signal from the control panel and transmits 
the reset signal to the detector. The reset signal generating circuit 
8^ is equipped with a capacitor C3 which is charged with output of 
the signal receiving circuit 7^ through a NOT gate and a resistor 
rxi, and produces the reset signal with the voltage of the capacitor 
Ca through the resistor ria and NOT gate Na. The timer circuit 9^ 
operates when the signal receiving circuit 2 l^^s received the test 
start signal from the control panel, and comprises a latch Lta, resistors 
ri3, ri*, a capacitor C* , monostable multivibrators MMi , MMa and 
AND gates Aa, A3. The latch Lta is formed by NOR gates NR3, NR^ 
which are set by output of the signal receiving circuit 7^. The output 
of the latch Lta is sent to the monostable multiviblators MMi, MMa 
having a short and long operating time respectively through the delay 
circuit formed by the resistor rxa, capacitor C« and resistor ri« 
to prevent the timer circuit 9^ from operating with the output of the 
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:Lal:ch Xl:, whea the signal receiving circuit 7 has received *he reset 
^gnal from the control 4«nel. Ihe output of the n,ono8table multl- 
^brators MM.. MM, are applied to the input terminals of the AND 
gates A,. A,. An operating level changeover circuit 10 which changes 
over the operating level of the comparator CM in the comparison part 
3 and operates as follows. With the output of the AND gate A, to the 
timer circuit 9 transmitted through a diode Da and a resistor r.,. 
the transistor T. becomes conductive and shorts the series circuit 
formed by resistors r.. r.. With the output of the AND gate A, trans- 
mitted through a diode D, and a resistor r.e. the transistor T, becomes 
,:onducrtlve and shorts the resistor r. alone. Thus, the voltage applxed 
as operating level to the - terminal on the input of the comparator 
CM in the comparison part ^ becomes the fire level of the light scattering 
type smoke detector while the both transistors T.. are not conducting. 
As the transistor T. become conductive, the voltage becomes the lower 
ll»it of the normal level range as a threshold level of the detector 
at which alarm failure or delayed alarm is likely to occur. As the 
transistor T, becomes conductive, the voltage becomes the upper level 
of the normal level range as a threshold level of the detector at 
Which a false alarm is likely to be produced. A spoke detecting function 
discriminating circuit 11 which comprises AND gates A.. A,, OR gate 
R, R - S flip-flop circuit FF.. D-tyoe (delayed) flip-flop circuit 
FF-, xesistors v.,. r.a. capncUor C, . NOT gate N.. NOR gate NR, 
and latch Lt, formed by NOR gates NR*, NR,-' The AND gates A.. A, 
are connected with the outputs of the pulse oscillator PO. for synchro- 
nized signal, the comparator CM in the comparison part 3 and AND 
gates A,. A, in the timer circuit 9. The R - S flip-flop circuit FF. 
receives the output of the AND gate Ac as set input and the output 
of the OR gate R. as reset input which is connected with the outputs 
of the AND gate A, and the reset sigual generating circuit 8. The 
D type flip-flop circuit FF, receives Q output of the flip-flop circuit 
FF. as D input, the clock signal as CP input generated by the NOR 
gate NR, and the output of the circuit 8 as reset input. The NOR 
gate NR, serving as clock signal generator is connected with the Q 
output of the monostable multivibrator MM, to the timer circuit 9 
and the output of the NOT gate N. to which the voltage of the capacitor 
C, Charged with the Q output through the resistor r., is applied through 
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the resistor rxa. The latch Lt» formed by the NOR gates NR^, KR7 
receives the output of the NOR gate NRs as set Input and is cleared 
by output of the reset signal generating circuit 8, 

Shown In Figure 2 are; a d.c. power supply E; a detecting circuit M 
for abnormal signal with frequency fa including a fire signal; a 
detecting circuit N for normal signal with frequency fx; a relay 
X which operates when a test start switch SWx has closed; a relay 
y which operates when a reset switch SWa has closed; a test start 
signal generator XS which operates when the contact Xi of the relay 
X has closed; a reset signal generator RS which operates when the 
contact yx of the relay Y has closed; a fire indicator lamp Lax which 
is lit through the break contact x« of the relay X and the make contact 
mi of the relay M; an abnormal indicator lamp Laa which is lit through 
the make contact Xs of the relay X and the make contact ma of the 
relay M; a normal indicator lamp La, which is lit through the make 
contact Xs of the relay X and the make contact ui of the relay N; 
a timer T which starts operating when the contact Xs of the relay X 
has closed; and a trouble indicator lamp La* which is operated through 
the make contact t of the timer T and the break contacts ma, Ua of the 
relays M, N to indicate accidents such as trouble in the detector lines 
or interruption of the lines Ij, la. 

Firstly, c.f^eratxou of caUi part of t>iis embodiment during the normal 
supervisory condition and in case of fire is described with reference 
to the time charts shown in Figure 3 (A). Shown in Figure 3 (A) 
are smoke density (1), voltage (2) on the lines Ix, la. During the 
normal supervisory condition without smoke, the voltage on the lines 
li, la is E^!^^^%hown in the left part of Figure (1) while the voltage 
on the output line d of the signal receiving circuit 7^ is at h level 
as shown at the left part of Figure C3) because the transistor T*. 
is conducting. Consequently, in the reset signal generating circuit 
8, the output of the NOT gate Nx becomes H level. With this output 
the capacitor C3 is charged, and the output of the NOT gate Na becomes 
L level, thus no reset signal is generated as shown at the left part 
of Figure (4) . In the timer circuit the latch Lta formed by the 
NOR gates NR3 , NIU has the input of L level, and accordingly its output, 
too, is at L level as shown in the left part of Figure (5), thus no 
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clock signal -is generated: As shown iLn Tigures (6), (7), ±he Q outputs 
oj the monostable xQultivibrators MMi, MMa axe at L level, the Q output 
of ±he ioxmer HMx rLs 3t H ievel, and the outputs of the AND gates A^, 
As are at L level. Therefore, Che transistors Ti, Ta In the operating 
level changeover circuit do not switch on, and as shown with the 
dotted line in "Figure (11) the operating level of the comparator* 
CM in the comparison part 3^ is at fire level La which is determined 
by dividing ratio of the resistance values of the resistors ri are 
ra+ra+ri,. The light emitting element LE emits light through the driving 
circuit PD in the light emitting part 1^ each time the pulse oscillator 
POi generates the synchronizing signal as shown in Figure (10) . 
With the scattered light from the inner wall of the labyrinth the output 
amplifier AM of the light receiving element SB in the light receiving 
part 2 gives off an output as shown in Figure (11). Nevertheless, 
since this output is below the fire level La under the condition without 
smoke, the comparator CM in the comparison part 3^ has no output as 
shown in the left part of Figure (12) • ^ In the fire discriminating 
part 4_ -the output of the NOT gate Na is at H level because the Q output 
of the monostable multivibrator MMa in the timer circuit £ is at L 
level. However, since the output of the comparator CM is at L level, 
the. output of the AND gate Aa becomes L level, an^ accordingly the 
input of the latch Ltx formed by NOR gates NRx, NRa and the output 
of the NOR gate NRs are at L 2cvel as shown in the left part nf Figure 
(13) . In the smoke detecting function discriminating circuit 11^ 
the output of the comparator CM in the comparison part 3^ being at 
L level, the outputs of the AND gates Aa, As are at L level. Accordingly 
the output of the OR gate Ri is at L level and the Q output of the R - S 
flip-flop circuit FFi is at L level as shown in Figure (14), The 
Q output of the monostable multivibrator MMa in the time circuit £ 
is at h level while the output of the NOT gate No is at H level. 
Accordingly, the outputs of the NOR gate NR, serving as clock signal 
generator, the Q output of the D-type flip-flop circuit FFa and the 
output of the latch Lta formed by NOR gate NRe. NRt are at L level - 
as shown in Figure (16), (15) and (17) respectively. Therefore, in 
the signal generating circuit 5^ the pulse, oscillator POa produces 
pulses with frequencies fx and fa shown in Figure (18) and (19) re- 
spectively. With the pulse having frequency fi and the Q output of 
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the circuit TFa being at T; level, the output of the HAND gate KA^ 

becomes continuous H level. With the pulse signal having frequmcy 

fa and the continued H level output of the MAHD gate HAj, the HAND 

gate NAa generates a pulse signal with a phase opposite to that of the 

pulse signal having frequency fa from the pulse oscillator POa as 

shown in Figure (20) • Since the output of the NOR gate NR. in the signal 

transmission circuit 6^ is at H level, the output of the NOR gate 

NR. is at L level as shown in the left part of Figure (21), consequently 

the transistor Ta does not become conductive, and no output appears 

on the lines li, la as shown in the left part of Figure (2). 

When smoke generated by fire enters the labyrinth and its density 
exceeds the fire level La as shown in the middle part of Figure (1) , 
the an^lifler AM for the light receiving element SB generates a pulse 
signals exceeding the fire level La as shown in Figure (11), and the 
comparator CM generates a corresponding pulse signal as shown in Figure 
(12) at the time of light emission from the light emitting element LE. 
With this pulse signal, the synchronizing signal generated by oscillator 
POx as shown in Figure (10) and the H level output of the NOT gate 
Ns, the AND gate Ax generates a pulse signal corresponding to the output 
of the comparator CM. This pulse signal sets the output of the latch 
Lt, formed by NOR gates NRi, NRa as shown in Figure (13), and the 
NOR gate NR^ generates a fire detecting output. With the fire detecting 
output fiuni the NOR gate KK^, the output of the NOR gate NRe in the 
signal transmission circuit j6 becomes L level. With this L level 
output and the pulse signal of frequency fa from the NAND gate Na 
in the signal generating circuit 5^ as shown in Figure (20) , the NOR 
gate NR, generates a piase signal with frequency fa as shown in Figure 
(21) and sends an abnormal signal with frequency fa as fire signal 
as shown in Figure (2) to the lines Ix, la through the transistor Ts. 
As the abnormal signal detecting circuit M in the control panel shown 
in Figure 2 detects the fire^.ignal, .the..,contact mi closes and the - 
fire indicator lamp Lax lights. In order to reset the alarming detector 
the reset switch SWa on the control panel is closed to operate the 
relay Y. Then, the contact yx closes to operate the reset signal 
generator RS, which sends out the reset signal as shown with the symbol 
Pa in Figure (2) to the lines Ix, la- With the signal the transistor 
Tfc in the signal receiving circuit 1_ in the detector stops conducting. 
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and the signal Pa as shown In Figure 3 (3) Is generated in the output 
JjLne d In the circuit^. As a result of this, the output of the 
NOT gate "Ni in the reset signal generating circuit B becomes L level, 
and the charge on the capacitor Cs is released through the NOT gate 
Ni. mien the input of the NOT gate N2 becomes L level, the NOT 
gate Na generates the clear signal c as show in Figure (A), On 
the other hand, if the output Pa of the circuit 7^ is received by the 
Input terminal of the latch Lta . formed by NOR gates NR3, NR4 in the 
timer circuit £ before the NOT gate Na generates the clear signal, 
the latch Lta is set and the NOR gate NRa gives an output at H level 
as shown in Figure (5) . "With the output of the NOR gate NRi, the 
capacitor C4 is charged as shown with the dotted line in Figure 
(5) through the resistor ria. Since the circuit 8^ generates the 
clear signal c as shown in Figure (4) before the capacitor voltage 
reaches such a level as may be judged as a clock signal, the setting 
of the latch Lta is cleared by this signal c and the charge on the 
capacitor is released through the resistor ri<,, thus no clock 
signal is generated. When resetting the detector in the above manner, 
if the smoke?''density is below the fire level L3 as shown in Figure (1) , 
setting of the latch Ltx formed by NOR gates NRi, NRa is cleared by 
the clear signal c shown in Figure (A), and the fire detecting output 
of the NOR gate NRa stops as shonw in Figure (13) . Then the output of 
the biOR gate KRb in the signal transmission circuit j6 becames N level, 
and the output of the NOR gate NR» stops, 'thus no fire signal is 
sent to the lines li. La. Consequently, the abnormal signal detecting 
circuit M in the control panel shown in Figure 2 no longer detects 
the fire signal, thus the contact mi opens, and the fire indicator 
lamp Lai extinguishes. 

Operation of each part at the time of testing while the output of the 
amplifier AM in the light receiving part 2 is within the* normal level range 
is described below lyith reference to the time chart shown in Figure 4 (A) . 

As the test start switch SWi in the control panel shown in Figure 

2 is closed, the relay X operates and the contacts Xx *^ Xs close. 

The test start signal generator TS sends the test start signal shown 

with a symbol Pi in Figure 4A (2) to the lines li, la to interrupt, 

for a short time, conduction of the transistor T<, in the signal receiving 
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circuit 7^ of the detector shown in Figure 1. The circuit s^^erates 
the pulse signal Pj* in the output line d as shown ±n Figure (33- 
With the signal Px', the output of the NOT gate Ni in the reset signal 
generating circuit 8 becomes L levels and the charge on the capacitor 
Ca is released through the HOT gate Nj. Nevertheless, before the 
voltage of the capacitor C3 raises the output of the »0T gate Na 
to H level, the output Pi' disappears and the output of the NOT 
gate Nx again becomes H level. Therefore, the capacitor C3 is recharged, 
thus the NOT gate Na maintains the L level output as shown in Figure 
(4). The output Pi' of the circuit 2 also sets the latch Lta formed 
by NOR gates NRa, NR* in the timer circuit 9,- As the capacitor 
C*. is charged with the H level output of the NOR gate NR* through 
the resistor ris as shown with the dotted line in Figure (5) and 
its voltage reaches the E level, the clock signal is sent to the 
CP terminals of the monos table multivibrators Mlj, MMa with this 
voltage. At the Q terminals of the monostable multivibrators MMi, 
MHa, H level outputs develop as shown in Figures (6), (7), and a 
L level output develops on the Q terminal of the monostable multivibrator 
MMi, then the output of the AND gate Aa becomes H level as shown 
ill Figure (8) . The transistor Ti in the operating level changeover 
circuit 10 too is conducting while the output of the AND gate Aa 
is at H level. Thus, the operating level of the comparator CM in 
tliii comparison iw.rt 2 ^^"""-^s the lower levcl L. of the nonsal level 
range which is determined by resistance dividing ratio of the resistor 
rx, ra, as shown with the dotted line in Figure (11). Furthermore, 
since the Q output of the monostable multivibrator MMa is at H level, 
the output of the NOT gate N3 becomes L level and Inhibits operation 
of the AND gate Ax. On the other hand the capacitor Cs in the function 
discriminating circuit 11 is charged. When its voltage reaches a 
predetermined value, the output of the NOT gate N* becomes L level, 
but the other input of the NOR gate NR5 is at H level. Therefore, 
the NOR gate NR5 does not* produce 'the clock signal. 

Under this condition, if the pulse output of the amplifier AM in 
the signal receiving part 2^ lies between the lower level Li and the 
upper level La of the normal level range as shown in Figure (11), 
the comparator CM generates detecting pulse signal as shown in Figure 



01 2243 

- 11 - 

(J.2) because tihe pulse output of -the Jampl If der AH Is above "the operatltig 
level of fhe comparator XH. "Ritli Ifhls ptilse output of t;1ie comparator 
CH, synchronized -signal generated l>y -t^he pulse oeclllatior V0% and 
U level output of the ASD gate Aa» the AND gate generates the 
pulse output similar to that of the comparator CM as shown In Figure 
(12). This output of the AND gate A«. sets tlie Q output of the circuit 
FFi In the function discriminating circuit 11 at H level as shown 
In Figure (14) . On the other hand the Q output of the circuit FFa 
remains at L level as shown In Figure (15) because the CP terminal 
receives no clock signal from the NOR gate NR5. 

After lapse of a -predetermined short -time -the Q output and Q output 
of the monos table multivibrator MMi In the timer circuit 9^ become 
L level and H level respectively as shown in Figure (6). Consequently, 
the output of the AND gate A2 becomes L level as shown in Figure 
(8), inhibiting operation of the AND gate A^, in the circuit 11 . 
and rendering the transistor Tx In the circuit 10 non conductive. 
On the other hand, the output of the AND gate Aa becomes H level 
as shown in Figure (9), the transistor Ta becomes conductive, and 
the operating level of the comparator CM in the comparison part 3^ 
reaches the upper level of the normal level range as shown with the 
symbol La in Figure (11) which is determined by dividing ratio of the 
resistors rx and ra+ra. Under this condition, if the amplifier AM 
in the light receiviriij p«rl 2^ iias the norma! outjuit as :i:hown Jn 
Figure (11) , the output of the comparator CM is at L level as shown 
in Figure (12) because the output of the amplifier AM is below the 
level La. 

When the output of the monostable multivibrator MMa becomes L level 
as shoxm in Figure (7) after lapse of a predetermined long time, this 
L level output and the output of the NOT gate N<, in the function 
discriminating circuit 11 at L level cause the NOR gate NR3 to generate 
the clock signal c as shown in Figure (16) . With this signal c, the 
Q output of the flip-flop circuit FFa becomes H level as shown' in Figure 
(•15) because the Q output of the flip-flop circuit FFi is at level 
as shown in Figure (14) , With the H level output of the flip-flop 
circuit FFa, the NAND gate NAi in the signal generating circuit _5 
generates a pulse signal having the phase opposite to that of the 
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pulse signal with frequency fx generated by the oscillator POa, and 
the HAND gate NAa generates a pulse signal with frequency f i as shown 
In Plgure (20). TThe clodk signal from the HDR gat« MRs sets the latc^ 
Lt3 formed by NOR gates NR«, NR,, and the output of the NOR gate NR? 
becomes H level. With this H level output, the output of the NOR 
gate NR. in the signal transmission circuit 6^ becomes L level, and 
the NOR gate NR« generates a pulse signal with frequency fx as shown 
in Figure (21), by which conduction of the transistor T3 is controlled 
and the normal signal shown in Figure (2) is sent to the lines li, I2. 

Lastly, as the signal receiving circuit 1_ has received the reset signal 
Pa shown in Figure (2) and has an output Pa' shown -in Figure (3) on 
its output line d, the NOT gate Na in the reset signal generating 
circuit ^ generates a clear signal c shown in Figure (4), which resets 
the latches Lta, Lta formed by NOR gates NR3, NR* and NRs, NRy respectivel 
in the same manner as resetting in case of fire. Then, the outputs 
of the NOR gates NRi,, NR7 become L level as shown in Figure (5) and 
(17) respectively. With the L level output of the NOR gate NR7, the 
NOR gate NR» no longer generates the pulse signal as shown in Figure 
(21), and accordingly the signal transmission circuit 6^ stops transmitting 
the normal signal as shown In Figure (2). The clear signal from the 
NOT gate Na resets the flip-flop circuit FFx in the function discriminatin 
circuit 13^ through the OR gate Ri, and the flip-flop circuit FF, directly. 
TV.c Q outputs <'f tiit: both circuits bcccno L level as shown in Figures 
(14), (15). With the L level output of the flip-flop circuit FFa, 
the output of the HAND gate NAi in the signal generating circuit 5^ 
become H level and the NOT gate NAa generates the pulse signal with 
frequency fa as shown in Figure (20), thus each part of the detector 
returns to the original state. 

Now, the following describes operation of each part during the test 
with reference to the time chart shown in Figure 5 (A) in case that 
the output of the amplifier AM has been reduced below the lower level 
Lx of the normal level range due to soiling by dust accumulating over 
the light receiving surface of the light receiving element SB in the 
light receiving part 2^. 

In this case, too, the signal receiving circuit 2 Figure 1 generates 
a pulse signal Pi* in the output line d with the test start signal Pi 
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from the control panel ^hown ^±n JElgure 3 (A) However, due to 

Tiarrow pulse width of the pulse signal * , the NOT ^t:e -i-n the 
reset signal generati-ng circuit 8^ generates no clear signal. On the 
other hand the latch Lta formed by KOR gates NRs, NR^ in the timer 
circuit 9^ is set as shown in Figure (5) with the pulse signal Pj' . 
When the capacitor C4, is charged with the H J.evel output of the NOR 
gate NR4. through the resistor ris as shown with the dotted line in 
Figure 5 (A) (5) and the voltage reaches the H level, outputs of B 
level develop at the Q terminals of the monos table multivibrators 
MMi, MM2 as shown in Figure (6), (7), and the output of the AND gate 
Aa hecomes H level. Then, the transistor Tx in the operating level 
changeover circuit 10 becomes conductive as shoxm in Figure (8) , and 
the operating level of the comparator CM in the comparison part 3^ becomes 
the lower level Li of the normal level range as shown with the dotted 
line in Figure (11). 

With the H J.evel output of the monostable multivibrator MMa, the output 
of the NOT gate Ns in the fire discriminating part _4 becomes L level 
and inhibits operation of the AND gate Ai, while on the other hand 
the NOR gate NRg in the function discriminating circuit 11 generates 
no clock signal as shown in Figure (16) . 

Under this condition, if the output of the amplifier AM in the light 
receiving part 2_ 5s below the level Li as shown in Figure (11), the. 
transistor Ti in the operating level changeover circuit 10 becomes 
conductive as shown in Figure (8) . Therefore, even if the operating 
level of the comparator CM in the comparison part 3^ becomes the lower 
' level Lx as shoxm in Figure (11), no detecting signal is generated 
in the comparator CM as shown in Figure (12) , the AND gate A*, in the 
function discriminating circuit 11 has no output, and the flip-flop 
circuit FFi is not set as shown in Figure (14) . 

Then, after lapse of a predetermined time, the Q output of the monostable 
multivibrator MMi in the timer circuit £ becomes I* level as shown in 
Figure 6, and the Q output becomes H level. The outputs of the AND 
gates Aa, As become L and H levels respectively as shown in Figures 
(8), (9), thus rendering the transistor Ti non-conductive and the 
transistor Ta conductive. Consequently the operating level of the 
comparator CM becomes the level La as shown in Figure (11) , Enen 



0122432 

- 14 - 

at this level La , the comparator CM has no output as shown in Figure 
(12), and the AND gate As, too, has no output. After further lapse of 
a predetermined time the Q output of the monostable multivibrator MMa 
becomes L level as shown in Figure (7) , and the NOR gate NRs generates 
the clock signal c shown in Figure (16), which sets the latch Lts. 
As the output of the NOR gate NR« in the signal transmission circuit 
6 becomes L level with the H level output of the NOR gate NR^ shown 
in Figure (17) , the NOR gate NR, generates a pulse signal with frequency 
fa as shown in Figure (21) because the NAND gate NAa in the signal 
generating circuit 5, is generating a pulse signal with frequency fa 
as shown in Figure (20). By the pulse signal from the NOR gate VR^, 
conduction of the transistor T, is controlled, and the abnormal signal 
Is sent to the control panel through the lines Ix, la as shown in Figure 
(2). 

The following describes operation of each part during the test with 

reference to the time chart shown In Figure 6 (A), which is carried 

out in case the output of the amplifier AM for the light receiving 

element SB in the light receiving part 2 has exceeded the upper level 

La of the normal level range due to accumulation of dust in the labyrinth. 

As la the case of the foregoing, the signal receiving circuit _7 in 

Figure 1 generates the pulse signal Pj* in the output line d shown 

ill Fii^iuf. n) with rhe t^<:t start signal P, from the control panel shown 

in Figure 6 (A) (2). Although the NOT gate Na in the reset signal 

generating circuit S does not generate the clear signal, the latch 

Lta in the timer circuit 2 is set. The capacitor is charged with the 

H level output of the NOR gate NR* as shown with the dotted line in 

Figure (5). When the voltage reaches the H level, outputs of H level 

develop at the Q terminals of the monostable multivibrators MMi, MMa 

as shown in Figure (6), (7) and the output of the AND gate Aa becomes 

H level. Then, the transistor Ti in the operating level changeover 

circuit 10 becomes conductive as shown in Figure 6 (8), and the operating 

level of the comparator CM in the comparison part 3 becomes the lower 

level Lx of the normal level range as shown with the dotted line in 

Figure (11) . With the H level output of the Q terminal of the monostable 

multivibrator MMa, the output of the NOT gate N, in the fire discriminating 

circuit ^ becomes L level and inhibits operation of the AND gate Ai, 
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T?hile-x)n the other hand the T^OR gate :ln "the -function discriminating 
circuit 11 generates no clock signal- 
Under this condition, if the output of the amplifier AM in the light 
receiving part 2 is over the level La as shown in Figure (11), the 
transistor Ti ±n the operating level changeover circuit 10 become 
conductive as shown in Figure (8) . As the operating level of the 
comparator CM in the comparison part 3^ becomes the level Li as shown 
in Figure (11), the output of the comparator CM becomes the H level. 
With this output of the comparator CM, the output of the AND gate A^. 
in the function discriminating circuit 11 becomes H level, and accordingly 
the Q output of the flip-flop circuit TFi is set at H level as shown 
in Figure (14) . However, since the CP terminal of the flip-flop circiiit 
FFa receives no clock signal from the NOR gate NR3 , the Q output of the 
flip-flop circuit remains at L level* After lapse of a predetermined 
time under this condition, the Q output of the monostable multivibrator 
MMi in the timer circuit 9^ becomes L level as shonw in Figure (6) and 
Q output becomes H level* The outputs of the AND gates Aa, A3 become 
L and H levels respectively as shown in Figure (8), (9). Thus, the 
transistor Ti becomes non-conductive and the transistor Ta conductive. 
Then, the operating level' ctf the comparator CM changes to level La 
as shown in Figure (11), the output of the comparator CM remains at 
n level. With this output the AND gate A5 and the OR gate Rj generate 
H level outputs successively* With the output reaching the reset terminal 
R of the flip-flop circuit FFi, the Q output of the flip-flop circuit 
FFx is reset at the L level as shown in Figure (14), Even if the comparator 
CM has an output thereafter, the Q output of the flip-flop circuit FFj 
remains at L level as shown in Figure (14) as long as the operating level 
of the comparator CM is at the level La, because the output of the comparator 
CM reaches the R terminal of the flip-flop circuit FFi through the 
AND gate As and the OR gate Ri- As in the previous case, after lapse 
of a predetermined time the Q output of the monostable multivibrator 
MMa becomes L level as shown in Figure (7) , and the NOR gate NR3 in the 
circuit 11 generates the clock signal c shown in Figure (16), which 
sets the latch Lta . As the NOR gate NR, has H level output shown in 
Figure (17), and the output of the NOR gate NRe in the signal transmission 
circuit 6 becomes the L level, the NAND gate NAa in the signal generating 
circuit _5 generates a pulse signal with frequency as shown in Figure 
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(20) , and accordingly tbe NOR gate KR» generates a pulse signal of 
frequency fa as shown in Figure (21) to control conduction of the tranBistor 
ITa and to send an abnormal signal to the control panel through the lines 
li, la as shown in Figure (2), 

Now, the following describes how the signal receiving circuit 7^ operates 
with the reset signal Pa shown in Figure 5 (A) and 6 (A) (2) and received 
from the control panel after the test conducted in case that the output 
of the amplifier AM has fallen below the lower level Li and exceeded the 
upper level La. The signal receiving circuit 7^ generates a pulse signal 
Pa' shown in Figure (3) in the output line d. The NOT gate Na in the 
reset signal generating circuit 8^ generates the clear signal c shown 
in Figure 6 (4), with which the latches Lta, Lts formed by NOR gates 
NRs, NR<, and NR*, NR^ respectively are reset. Then, the outputs of 
the NOR gates NR*., NRy become L level as shown in Figures (5) and (17). 
Because of this L level output of the NOR gate NRy, the TOR gate NR« 
no longer generates the pulse signal as shown in Figure (21) , and the 
signal transmission circuit 6^ stops transmitting the abnormal signal 
to the lines Ix, la as shown in Figure (2), thus each part of the detector 
resets to the original condition. 

Lastly, the following describes operation of the control panel when the 
test is conducted with the test start signal from the control panel 
shnvn Fi<vi,»<> 7. switch SH^ is closed for testing, the Tflay 

X op<»r*ites to close the contacts Xi xa and open the contact x*.. 
Therefore, on receipt of the normal signal from the detector shown in 
Figure 1, the relay N operates and close the contact N^, and the normal 
indicator lamp Las lights. When the abnormal signal is received, the 
relay M operates and closes the contacts mx, ma to cause the abnormal 
indicator lamp Laa to light up indicating that there is abnormality 
in the smoke detecting function. As the switch SWa is closed to reset 
the detector, the relay Y operates and closes the contact yx and opens 
the contact ya to actuate the reset signal generator RS which sends 
the reset signal to the lines li, la- At the same time, operation 
of the relay X is stopped and the contacts Xi, Xa, Xa are opened to 
prevent the test signal generator TS from operating and to extinguish 
the normal indicator lamps Laa, Laa. The contact x* is closed to reset 
the control panel in the normal supervisory condition. 
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Figure 7 is a c±x.cu±t .diagram of aiiot:her embodiaiexU: according -to -the 
-preseirt dL-uveLitlon Tela'tiTig to a light extinction "type smolce detector 
-which detects -smolce on Oiglit ^ti-nction -pri-ndple. The circuit diagram 
of the control panel used for this embodiment is the same as Figure 2. 
The JLight extinction type smoke detector shown in Figure 7 only differs 
from Figure 1 in that the resistors Tx are connected in series 

across the conductors a, b in opposite order to determine the upper 
level Li of the normal level range as threshold level at which alarm 
failure or delayed alarm is likely to occur^ 



a lower level La as threshold J.evel at which false alarm is likely 
to be produced, and the fire level Ls, and that the, voltage of operating 
level developing at the junction of the resistors ri and ra is applied 
to the + terminal of the comparator CM in the comparison part 3^ and the 
output of the amplifier AM in the light receiving part 2 ±s led to the 
- terminal so that the comparator CM generates the detecting output 
-when the output of the amplifier AM has fallen below the operating 
level. Therefore, as compared with the time chart of Figure 3 (A) 
of the embodiment shown in Figure 1, the normal supervisory state of 
this embodiment and the operating state of each part in case of fire 
only differs in the outputs of the amplifier AM in the light receiving 
part 2 and of the comparator CM in the comparison part 3 as shown in 
Figures (il) and (12). Therefore, these different outputs shown with 
Figures (11), (12) are e>-tracted and indicated at the lower part of 
Figure 3 (A) as Figures (B) (11'), (12'). 

Now, operation of the embodiment is described with reference to Figures 
3 (A) but (11), (12), and (B) (11'), (12*). With respect to Figure 
3 (A) some descriptions have already been made, and only their summary 
is given hereunder. In normal supervisory condition without smoke the 
transistor Ti in the signal receiving circuit 7_ is conducting and its 
output line d has no output as shown in the left part of Figure (3) . 
Consequently, the outputs of the reset signal generating circuit 8 and 
of the AND gates Aa, A3 in the timer circuit £ are L level, and the 
transistors Ti, Ta in the operating level changeover circuit 10 do not 
conduct. As the operating level of the comparator CM in the comparison 
part 3 is at the fire level L3 (e.g. B5X light transmit tivity of the 
output of the amplifier AM as indication of light transmit tivity while 
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no smoke presents) , the coisparator Qi has the L level output shown 
in Figure (12') and the output of the AND gate Ax Is at the L level 
when the amplifier AM generates a pulse signal exceeding the level 
La shown In Figure (11*). Consequently, no signal is sent to the 
lines Ix, la« Nevertheless, when the amplifier AH has generated a 
pulse signal helow the fire level as shown Figure (11') as a result 
of entry of smoke from fire hetween the light emitting element L£ 
In the light emitting part 1^ and the light receiving element SB in the 
light receiving part 2^ the comparator Qf has the H level output as 
shown in Figure (12*), with which and the synchronizing signal from 
the oscillator FOi and the H level output of the HOT gate Ha, the 
AND gate Ax in the fire detecting part 4^ generates a pulse signal 
corresponding to the output of the comparator CH. Then, the latch 
Lti formed by the NOR gates NR^, NR2 is set as shown in Figure (13). 
With the H level output of the NOR gate NRa, a fire signal with frequency 
fa shown in Figure (2) is sent to the lines li, I3 through the signal 
transmission circuit 6^. Operation of the control panel after receipt 
of this fire signal and resetting of the fire detector by reset signal 
from the control panel are same as in the case of the light scattering 
type smoke detector. 

Operation of each part at the time of the test while the output of 
the r.-.plifier AM in the light receiving part 2^ of this euibodinient 
only differs in Figure (12) showing the output of tlxK^ amplifier AM 
in the light receiving part 2^ and Figure (12) showing the output of 
the comparator CM in the comparison part 3^ as compared with the time 
chart. Figure 4 (A) for the embodiment shown in Figure 1. Therefore, 
only these different outputs shown with Figures (11) » (12) are extracted 
and indicated at the lower part of Figure 4 (A) as Figure (B) (11*), 
(12M . 

Now, operation of the embodiments is described with reference to Figures 
4 (A) but (11), (12), and (B) (11'), (12'). With the test start signal 
Pi shown in Figure (2) from the control panel the signal receiving 
circuit 21 generates a pulse output Fi' shown in Figure (3) in its 
output line d, but the reset signal generating' circuit 8^ does not 
generate the clear signal due to the narrow pulse width. The pulse 
signal Pi' sets the latch Lta formed by NOR gates NR3, NR^ in the 
timer circuit 9^. With the H level output of the NOR gate NR* shown 
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in Tigure (5) "the capacitor Ci, .is t:haTged as shown MrtXh the dotted line 
in "Figure (5). As the voltage of the capacitor reaches the H level, 
tlie clock signal ds ^zansmitted to the CP terminals of the monostable 
multivibrators MM^, MMa. Then, the Q terminals of the monostable 
multivibrators MMi, MMa have H level outputs as shown In Figures (6) , 
(7), with which the output of the AND gate Aa, too, become the H level 
as shown in Figure (8), and the transistor Tx in the operating level 
changeover circuit 10 becomes conductive. The operating level of the 
comparator CM in the comparison part 3^ becomes the upper level Li of 
the normal- level range (e.g. 105% light transmit tlvlty) as shown with 
the dotted line in Figure (11'). Under this condition, if the pulse 
output of the amplifier AM in the light receiving part 2 lies between 
the upper level Li and the lower level La of the normal level range 
as shown in Figure (11'), the pulse output is below the operating level 
of the comparator CM. Therefore, the comparator CM has no L level 
output, but H level output as shown in Figure (12'). With this H level 
output and the synchronizing signal from the oscillator FO2 and" the 
H level output of the AND gate Aa, the AND £ate generates a pulse 
output which is similar to that shown in Figure (12) . By this pulse 
signal the output of the Q terminal of the flip-flop circuit FF^ in 
the function discriminating circuit 11 is set at H level. However, 
since no clock signal is transmitted from the NOR gate KR3 to the CP 
terminal of the fJip-flop circuit FFa, the output of the Q terminal 
remains at. L level as shown in Figure (15)-, After lapse of a predeter- 
mined time the output of the Q terminal of the monostable multivibrator 
MMi in the timer circuit £ become* L level as shown in Figure (6), 
and the output of the Q terminal becomes H level. The outputs of the 
AND gates Aa and As become L and H levels respectively as shown in 
Figures (8) and (9) . In the operating level changeover circuit 10, 
the transistor Ti stops conducting and the transistor Ta become conductive, 
thus the operating level of the comparator CM in the comparison part 
3 becomes the lower level La of the normal level range. Under this 
condition, the output of the amplifier AM in the light receiving part 
2, if generated, is above the level La, and therefore the output of the 
comparator CM becomes the L level as shown in Figure (12'). When 
the output of the monostable multivibrator MMa in the timer circuit 
2 become L level as shown in Figure (7) after lapse of a predetermined 
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tlae. this L level output and the L level output of the TJOT -gate 
In the function discriminating circuit 11 cause the NOR gate HR, to 
generate the clock signal c as shown in Figure (16) . Vith this signal 
c the flip-flop circuit FFa has the H level output shown in Figure 
(15) at the Q terminal. With this H level output and the H level output 
shown in Figure (17) of the NOR gate NR7 of the latch Lt, which is 
set hy the clock signal c, the normal signal shown in Figure (2) is 
sent to the lines li, la through the signal generating circuit 5^ and 
the signal transmission circuit 6^. As the signal receiving circuit 
2 receives from the control panel the reset signal Pa shown in Figure 
(2), each part of the fire detector returns to its original state 
in the same manner as the light scattering type smoke detector « 

Operation of each part at the time of the test in case the output of 
the light receiving element SB in the light receiving elonent 2 has 
increased due to influence of the external light and the output of 
the amplifier AM has exceeded the upper level Li of the normal level 
range only differs in Figure (11) showing the output of the amplifier 
AM and Figure (12) showing the output of the comparator CM in the com- 
parison part 2 as compared with the time chart. Figure 5 (A) for the 
emhodiment shown in Figure 1. Therefore, only these different outputs 
shown in Figures (11). (12) are extracted and indicated at the lower 
part of Figure 5 (A) as Figure (B) (11'), (12') . 

opera tioa of the embodiment is described with reference to Figure 
5 (A) hut (11), (12), and to Figures (B) (11'), (12'), With the test 
start signal shown in Figure (2) the signal receiving circuit 2 
generates a pulse output Px ' shown in Figure (3) in its output line 
d, hut the reset signal generating circuit B does not generate a clear 
signal due to the narrow pulse width. The pulse signal Pi' sets the 
latch Lta formed hy NOR gates NRa, NR^ in the timer circuit 9. With 
the H level output of the NOR gate NR«. shown in Figure (5), the H 
level outputs shown in Figures (6), (7) appear on the Q terminals 
of the monostahle multivibrators MMi, MMa, and the output of the AND 
gate Aa becomes H level, and the transistor Ti in the operating level 
changeover circuit 10 becomes conductive as shown in Figure (8) . 
Thus, the operating level of the comparator CM becomes the upper level 

of the normal level range as shown wtth the dotted line in Figure 
(11'). Under this condition, if the output of the amplifier AM in 
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J:he J-lght xecelving part [2 Is -above -the -upper Iwel , -the -cDinparatior 
IM in the comparison part 3^ "has no output as shown in Figure (12 ' ) , 
and -afhfi ttansistoxs Ta, -in -the operating :i'evel changeover circull: 
10 become conductive as shown in Figures (8) , (9) . Therefore, even 
if the operating level of the comparator CM has changed from the level 
Li to the level L2, the comparator CM has no output. After lapse 
of a predetermined time the output of the Q terminal of the monostable 
multivibrator MMa becomes L level as shown in Figure (7). The NOR 
gate NRs in the smoke detecting function discriminating circuit 11 
generates the clock signal c shown in Figure (16) , and the NOR gate 
NRy has the H ievel -output as shown JLn -Figure (17) , The output of the 
NOR gate NRe in the signal transmission circuit 6^ becomes L level. 
Then, the NOR gate NR« generates a pulse outpuj[: with frequency fa 
as shown in Figure (21) to send the abnormal s^^gnal to the lines Ij, 
la as shown in Figure (2). | 

Operation of each part at the time of the test;/in case the output 

of the amplifier AM has fallen below the lower-l level La of the normal 

level range due to soiling of the light receiving surface of the light 

receiving element SB in the light receiving part 2 by dust only differs 

in Figure (11) showing the output of the amplifier AM and Figure 

(12) showing the output of the comparator CM as compared with the 

time chart. Figure 6 (A) for the embodiment shown in Figure 1. Therefore. 

only these different outputs shown in Figures (11) , (12) are extracted 

and indicated at the lower part of Figure 6 (A) as Figures (B) (11'), 

(12*), 

Now, operation of the embodiment is described with reference to Figure 
6 (A) but (11), (12), and to Figures (B) (11'), (12'). With the test 
start signal shown in Figure (2) the signal receiving circuit 7^ 
generates a pulse output P4' with narrow width shown in Figure (3) 
in its output line d, but the reset signal generating circuit 8 does 
not generate a clear signal. The latch Lta formed by NOR gates NR,, 
NR.. is set. With the H level output of the NOR gate NR* shown in 
Figure (5) the H level outputs shown in Figures (6), (7) appear on 
the Q terminals of the monostable multivibrators MMi , MM, , and the 
output of the AMD gate Aa becomes H level, and the transistor T^ 
in the operating level changeover circuit 10 becomes conductive as 
shown in Figure (8). Thus, the operating level of the comparator 
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CM becomes the upper level of the nonoal level range as shown with 
the dotted line in Figure (11*). If the output of the amplifier 
AM in the light receiving part 2 is below the lower level La of the 
normal level range at this time, the comparator CM has no L level 
output but the H level output as shown in Figure (12'). With this 
H level output the AND gate A^^ in the function discriminating circuit 
11 generates a pulse output similar to that shown in Figure (12) . 
This pulse output sets the output of the Q terminal of the flip-flop 
circuit at H level as shown in Figure (14) , but the output of the 
Q terminal of the flip-flop circuit FFa remains at L level because 
no clock signal is transmitted to the CP terminal of the flip-flop 
circuit FFa. Under this condition, the transistor Ta soon becomes 
conductive in place of the transistor Ti as shown in Figure (9) , 
and the operating level of the comparator CM change.s to the level 
La as shown in Figure (11'). In this case« too, the output of the 
comparator CM is at H level, with which the AND gate As and OR gate 
Ri successively generate H level outputs to the R terminal of the 
flip-flop circuit FFx, the Q output of which becomes the L level 
as shown in Figure (14) . After lapse of a predetermined time as 
the output of the Q terminal of the monostable multivibrator MMa 
becomes L level as shown in Figure (7) , and the NOR gate NRa in the 
function discriminating circuit 11 generates the clock signal c as 
shown in Figure (16), the latch Lta formed by NOR gates NR«, NRy 
is set. Then, the NOR gate NR7 has a H level output as shown in 
Figure (17), and the abnormal signal is transmitted to the control 
panel throu^ the signal transmission circuit 6^ and the lines li, 
la in the same manner as described vith regard to Figure 6 (A) for the 
light scattering type smoke detector. 

Operation of the smoke detector when its signal receiving circuit 7^ 
has received the reset signal Pa from the control panel after the test 
In case the output of the amplifier AM exceeded the upper level Lx 
of the normal level range and fallen below the lower level La, and 
operation of the control panel when tested with the test start signal 
from the control panel are same as in the case of the light scattering 
type smoke detector. 

In the both cases of the light scattering type and light extinction 
type smoke detectors, if there is a trouble In the detector circuit 
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or interruption of the lines 1,. !», and neither normal signal nor 
abnormal signal from the detector reaches the control panel despite 
the lapse of the operating time of the timer T after the test start 
signal is sent from the control panel shown in Figure 2, the timer 
T operates and closes its contact t to operate the trouble indicator 
lamp La*,, by which It is possible to know the trouble in the detector 
circuit or lines li, la. 

In the above embodiments, the descriptions are made with respect to 
such cases that the smoke detector and the control panel are connected 
by two lines which are commonly used as power supply lines and signal 
lines. However, in Figures 1 and 7 the terminal on the right side 
of the voltage stabilizing circuit CV may be disconnected from the 
line li and connected with a third line 1, which is exclusively used 
for power supply so that the power supply lines may be separated 
from the signal lines to avoid influence of the pulse signal width 
upon the voltage stabilizing circuit and to get a larger S/N ratio. 

As can be seen from the above description, the photoelectric type smoke 
detector equipped with smoke detecting function test means according 
to this invention has such as advantage that with proper composition 
it is capable of automatically, readily and precisely checking, on the 
basis of the signal sent from the control panel through the lines 
connecting the smoke detector with the control panel, whether the output 
of the detector is within the normal level range which cause no false 
alarm, alarm failure nor delayed alarm, i.e. an important function 
of this type of detector, and of reporting to the control panel on 
results of the test through the same lines. 

Brief Description of Drawings 

Figures 1 and 7 are circuit diagrams of embodiments of the light 
scattering type and light extinction type smoke detectors equipped 
with smoke detecting function test means according to this invention. 
Figure 2 is a circuit diagram of a control panel which is common 
to these two embodiments. Figures 3 through 6 are time charts showing 
operating status of each part of the embodiments shown with Figures 
1 and 7 in different casses. i.e. Figure 3 (A) Is the one for the 
embodiment of Figure 1 in normal condition and in case of fire. Figure 
4 (A) is the one at the time of test while the output of the embodiment 
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shown in Figure 1 is within the normal level range, and Figures 5 

(A) and 6 (A) are the ones at the time of tests in the cases that the 

output of the embodiment shown in Figure 1 is below the lower limit 

and above the upper limit of the normal leviel range. Figures 3 (B) 

through 6 (B) shown only outputs (11') and (12 •> of amplifier AM 

and comparator CM respectively which differ from those shown in Figures 

3 (A) through 6 (A) in the time charts corresponding to Figures 3 

(A) through 6 (A) of the embodiment shown with Figure 7, 



1 Light emitting part 

2 Light receiving part 

3 Comparison part 

4 Fire discriminating part 

5 Signal generating part 

6 Signal transmission circuit 

7 Signal receiving circuit 

8 Reset signal generating circuit 

9 • Timer circuit 

10 Operating level changeover circuit 

11 Smoke detecting function discriminating 

circuit 
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Claims 

1. A photoelectric smoke detector equipped with smoke detecting 
function test means which is characterized in that an operating 
J.evel changeover circuit and a smoke detecting function discrlm- 
anaring circuit are provided to automatically changeover, with 
test start signal from a control panel, the operating level from 
the fire level to the upper and lower level of the normal level 
range of the received light within which no false alarm, alarm 
failure nor delayed alarm is caused, and to send a normal signal 
to the control panel when the light received is within the normal 
level range, and an abnormal signal to the control panel when 
the light received is out of the normal level range. 

2. A photoelectric smoke detector equipped with smoke detecting 
function test means as set forth in Claim 1 wherein changeover 
of the operating level is done by changeover of another input 

value having the equivalent operating level to thai of the conij»«r;itor 
to the input side of which the output ot the received light is 
applied. 

3. A photoelectric smoke detector equipped with smoke detecting 
function test means as set forth in Claim 1 wherein the normal 
signal and abnormal signal are discriminated by difference in 
pulse frequencies of the pulse signals. 
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